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■ "TTTn consumption are also a problem for widespread use. Residues and persistence of herbicides are reviewed under the general categories of soil, vegetation and water, the subject of residues and persistence of herbicidal residues has been reviewed in depth by Audus (1960 ), Audus (1964 , and Sheets and Harris (1965) . »
III. SOILS
3 -Ch 1 oropheTOx^A^^Rcsjdues^ Some of the earliest work on the persistence of chlorophenoxyacetic acids and their esters was undertaken by DeRose (1945) and Allard and DeRosc (1946) . DeRose and Newman (1947) made comparisons with 2,4-D, 2,4,5-T and MCPA in greenhouse and field ...
tests. The gernunatiou of soybeans w?.c useJ as a bioassay. The rates of application of compounds varied from 1 to 12.5 rag/lb of soil, ju the greenhouse test, the 2,4-1) persisted for 67 days and the 2,4,5-T at the 1 mg level persisted for 147 days and it was still high at 11 months. In the field evaluations, they applied from 5 to 20 lb/acre and the 2,4-D and the MCPA rapidly disappeared T7hile the 2,4,5-T persisted for 93 days. The findings for 2,4-D were essentially the same as those reported by Newman and Thomas (1949) and Hernandez and Warren (1950) and for 2,4-D and 2,4,5-T by Newman, Thomas and , Walker (1952) .
a. Obviously, there are a number of factors that are Involved in \ persistence and these tests indicated that the temperature and the moisture of the soil was highly Important, 'ihis could be correlated
with the approach to the optimal conditioa.s for the action of Bail microorganisms. The subject of the mechanioms that are involved in the. reduction of hcrbicidal activity will be discussed in some detail in a later section.
b. Sheets and Harris (1965) determined that the residual phyLotoxicity for 2,4-D in greenhouse tests lasted about one month, even when the rate of application was raised to 40 lb/acre. On the other hand, in field tests, a 5-lb. application persisted for 1 month.
In the greenhouse 2,4,5-T persisted for one month at the 4-lb. level, but when 2,4,5-T was used in field tests at 5 lb/acre, it existed for 3 months. 2,4-D, regardless of application rate, persists about I month, 2,4,5-T is more persistent in that it appears to remain in the soil up to 3 months. Low moisture conditions, low temperature and difference in soil types extends the period of persisteace.
c. Norris (1966) and Norris and Greiner (1967) of forest trees: Douglas; fir, big leaf maple, vine, maple, Ceanothus and ret; alder. These little samples were treated with 3 lb/acra equivaleat of (1) and 3% at 70, 85 and 100 o F, respectively. The distribution and residue of labeled 2,4,5-T in red maple and white ash has been investigated by Leonard et al. (1966) . When 2,4,5-T ester or atnine is applied to leaves of these species, 30 days after treatment 96-99% of the C 14 was found in the leaf laminas. When these compounds were applied to bark (stem) the 2,4,5-T amine was translated less than the ester form. The ester in amounts of up to 24%, moved to the leaf laminas. gal of water. They sampled the surface water at weirs and for all practical purposes, no herbicides were found. In sampling the soil, they detected small amounts of herbicides at 8 days. There were no herbicides present a month and a half after initial spraying.
e. When 2,4-D and 2,4,5-T combinations were used in a 1 to 1 basis and at the rate of 2 lb/acre, in 9-1/2 gal of diesel oil, there is no effect upon salmon fry or on stream bottom organisms (Tarrant and Norris, 1967) .
f. Evidently diesel oil used in the sprays is not a source of trouble. Norris cites work by Linden and Müller (1963) , who applied ____-_. ^r diesel oil afrates in excess of 50, 250, and 500 gal/acre, which was followed by leaching with 100 ml of rainwater and only 1.5 to 2 ppm of diesel oil were found in sandy loam at a depth below 2-1/2 inches.
These investigators felt that the application of diesel oil to the soil surface at rates of more than 50 gai/acre presented no threat to ground water quality.
g. The watcrhyacinth is a pest in souchern streams and a consider- wash of a small motor boat. On the first day, the concentration, was about 689 ppb and had fallen on the 4th day to 80 ppb. The decline thereon was rather slow until the 31st day, when it had dropped to 10 ppb.
They also conducted some tests in plastic boxes with applications of 5 lb/acre of 2,4~D. Twenty-ti«) days were required for the concentration to drop from a high on the seventh day of 972 ppb to 11 ppb. Aly and Faust (1964) made studies of the decomposition or persistence of 2,4-D residues in hydrosoils. When the herbicide was added to lake bottom soil that had been treated previously with 2,4-D, the herbicide decomposed at 35 days. When 2,A-D was added to untreated lake hydrosoil, the decomposition time was 65 days. Frank and Comes (1967) worked with" granular 2,4-D (20t). the h^rUcide persisted longer In the bydrosoil than in the *(*atei:, but it could not be detected after 55 days.
h. A e|udy of the «ffect of 2»4-D treated Irrigation vwter on red
Mexican beans has been reported by Bruns (1951) . When herbicide at 2 Ib/^Cre in'the «ater was applied to beans in the seedling stage, the iwot syeteiss were severely attached. Within 16 days the plants began to recover. When the level was raised to 6 lb/acre, the yield was reduced 40%. When these levels of application were made in the bloom stage, the 2-lb. level caused no significant reduction in yield. The loss at 16 lb. was 29%. Frank and Comes (1967) 1?
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